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(54) FLUORINATED CARBON PARTICLE AND ITS PRODUCTION AND USE 

(57)Abstract: 

PURPOSE: To provide fluorinated carbon particles having excellent dispersibility and powder 
fluidity. 

CONSTITUTION: Fluorinated carbon particles comprise >50% based on the whole particles of 
particles having 0.01-50//m number-average particle diameter and particle diameters with a 
particle size distribution within ±20% the number- average particle diameter and have 1.7-2.5 
true specific gravity, 0.001-0.5 F/C of the whole particles and F/C of the surface of the above- 
mentioned particles which are always larger than F/C of the whole particles and are 0.1-2.0. The 
fluorinated carbon particles are obtained by reacting carbon particles with fluorine at 350-600° C 
for 1 minute to 6 hours. The fluorinated carbon particles are useful as a single material or a 
composite material for water repellent.oil repellent, nontackifier, solid lubricant, electrical 
conductivity imparter, additive for toner for electrostatic image development, additive for coating 
film layer made of resin for carrier for electrostatic image development, composite material for 
sealing roller, phosphoric acid type fuel cell, air/zinc cell, nickel/ hydrogen storage battery. 
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M^^:£fr<DF/C #0.001 —0.5 Htj^Bt^ 

0.5 -2.0 -C&SCi:£4$&£-r'5o 
[0 0 9 0] &&m<D7yit&— zKv£HW^:b^<5=i 

U S/x/u«(OF/c#37»J: v^tfrcfc 

So 

[0091] *56W©7y^*- 3tfV<0&*-:£»:<DF/ 
CttO.001 ^0.5 <0F^-Cfe^5 o r©F/Cj&S.fc9/h;S< 

ftfi9M£*s*S < ft 0 y h KvJfcJMW*. 

£f&L^F/Cfcto.ooi iro.3 ^t^*. 

[0 0 9 2] *HO^Sn^7ffi^S^«*|g^ 
[0 0 9 3] ^ hV y**bt£Z>W$ib LTtt. 

T&vffiffe&z^nyymffiffi&m^x&z. *mwxm 
<thi m<o^<D^ fis&?fmm&&# tit aiix 

fh77;^axf i/y^^/^a^Dfi/y, 

?/Wj>tj:<kt>im (il^^ h7 7/V^nxf 1/>|C 
^L40^-/V%£JLT^^^) ^CD^m^/i^feJfb 

[0 0 9 4] Lt«^y ^-y^5V>H:7y 

mcz7vmib£frfzw&&<D&m&{txh'z>x. &\cn 
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0.001 -10^*%, #£L<m.01~5M%<D3£#if 
»«r±lB*ii-*7y*=fA OtffiHBSS 2-4 0 5 4 3 

[oo9 5] ^y-ft*— ^vift^aaniatt, yjjvj* 

(DYt&W.l ~50MJ:%. #£b<ttl-<20j«% % 
[0 0 9 6] r<Dj;5lc. *»W<&«**-?r33feffifc: 

^-e**fc«>. MHS*tt*A#&ft!K «K£J3<"T<5 
[0 0 9 7] *»Wtt*e>ld % **W©7y«*^y 

[0098] ^i§Wfl!>^fe«:®ffitt, «ttxat5>ip-e 
£<> ftklHWftimtSWtfcLttt, ^y^ 



^^7 y * -C«:**Jx-5«7Ktt*-#^9 y * ft if 

tfuy^77^liiMlc^t5^, PWMktt, 
■WAttftjfa*^&&tt^&ftv\ r.cofc*, gyrate 

*3fe^^OalKi:ft5^%fil*tt««6lJ:®» 

fctt««3ftS*^ft<ft<5. 

[0 0 9 9] -er-c, rtf^7^i:i^<o^ffl 

2-20 789 *&^XXiT^*U^7Jy9*1jm 
SwirSrSSSbTV**. b^U ^O^IfettlOOO— 2000 

tic«to xmmm<o y t jbrq^«^ a M>-t- < 

^-Cfoo^io rtticfil^., IStK^, WfiWttt, 

8857W« o ^5^, C^-C^S^^fc^y^ 

ffttTV^SfcJ&S^irftS^ «»flc^$»5fc>e)Sffi 
«>rtW»tn;AS*€r<ftij. m?&^|g^<£T, SHft&V^o 

[0100] ^fts 4#^BS 62-31788 ^k^glcio 

[oioi] ^C5^R^*^lclB»U-caE)SJ:5«-C 
Fxcox^li (^^o^^^^^^t^B^) ^o. 

2 glTICftS£ffiKtt**1000Q - cm^fitTICftS^ C 
<Oi:#^«*ter4*fc^ti-««ttl^fcUTiK* 120° 
Tfci-fTftv^. rogM^ottil/Kyr h77;utnx 
^u^Oi^i 110 < C < !:jt|j£t-5 4:«tv/cfi'Cfi*>-5^ 7 

^v^offi-c&sj^ ho° ^it^rs^^ft 

*no*jfe, fcfc^fflK^«*^IB«*jxrv^5J:5ft« 

**-#>#r?*i£m vx#x&»nm*imr&b»& 

tt©^5te»ft«»fc«»»36SW»bttT#, tt*i:UT 
[0102] aKv»TOi©J:5a 
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^U+te1fi&<Dk&r)^fr<»7ym<k&&0.2 £kTX$> 

©fflraasfiv\fc*JH^«>«ffifcft0 5 5* 
[0 10 3] *fctt J ?-S»*^*<. ft^S/SHfcS 

[0104] *58«<o^st»«@tt. »icy >m&& 

y >-fi^amm?6<o«i3gs:@ 1 fc^-r. h *> 1 t* 

tttf7yjiaaiis i "c©tt*tma*«asfta. 2 
nmt^mt^ 7 y mmmxtt-k ztnt^isys 

- [0 10 5] £e>lcg£*fllctt. 3Ji#®£:^j£um*S^ 

[0106] nmmtmtztt* ^<n$»7y 
[0107] urH»7kte3ffiS:i?/jiofc* 

So 

[0 10 8] *359itf>;tf*&»©SiWt. *e>fc^*a» 
mwSSMk LXhGmxhZo £5&«»<Dfta»-cffift 



KSSiftW&ftMciHU 8fc*aiSttliJ:v^lS*tto« 
SfcOj&s&So £ cobstr& $r&#-r 5 * (-^^ <D 7 

[0109] t z-*>x&§sL/E&um<DmmAi<o 1 o« 

[0110] ^^/i^^o^f^fetiffi^ tt 
«:> tmv ^mm&ftw&kmwi<oh<o&z<o**ifem 

PTFE/i ^^>tt«« ft \,it&$tmt>> b * s 

[0 111] *SIMW:*b^ *38M©7yft;*-2K^ 
[0 112] 7K*!ajK*^SrA«^i-6T^*y#W6 
y3^ft^owsfcbri2;<sFU«**trv^ 0 roTkUt 

!> jjbnlk: *s <t tf ft v % r k k ft o r 

[0113] r<ofc«>7K*KK^^-&^a^^ftj8{b 

ft^^/^iptvs— 7kmwm&&<D&m&mm* 

»^P>^^XV^-5 0 #^BS6 2-1 39 2 5 5 

[0114] ~(D^t\z£v&m3tm&m&fa±is. * 

*«Hc*>fcoT*3eft«*tt«r«oifc(fC#ftv\ ^ 

fc, 7y*»iiBri«*tt3ftsftv^«)«ffi<ort«tta:^iB 

< ftoTttftttffi*>i£T«BV vc 9 0 
[0 1 15] *&W<07vfc*-i8>'m*ttSk±.<D£5 
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to 1 16] *¥&w-em^z*-7$is$L+^ im-en 

&t a, if?? mitts tit£\,^t\z£*)^ mm<Dt&y x 
[oi i7] *ftw<D7 trikx-Ts^ft^^ mm&7 

[0 118] 

v\ 

[0 119] 5 fcJWfcMMu 

[0 12 0] 3=fc, »»tttt#-f (n- 
lmlfcflMMclOOml tCA*K £ ftlC 7 v fb#— 

SriOgJnxiT, (e#»»SO 

#13, 000liItek:Tl0»BBflE»U £0«m*raMFK: 

Atu 6 mm®m& i^i^^t ^ 0 ntt^Ao 

[0121] 1 

2800 < ClCT**EBBUfc^ Yjl—tf^J * p t*-X (M 
C) (^K^f^ttJt : MCMB-6 -28 0 ft¥16tt?- 

O*fc^d5±#O70%, R7£g:0.8 % SCitS: 2.1 ) 10 



[0 12 2] ^bthftZ7ylt*-#^&*<D&+±ti;<D 

te* 6 Aim, ^£#;fif:£fctfl4. 8 /im^t>7.2 Mm^-C 
<0*MP#£«:G>7O%, R»*tt0.8 % £Elt»*2.1 „ # 

[0 12 3] 11^2-6 
7L h tl it 7 y i t % — # >^ CO W<D F / C *3 j; XT 

■To 

[0 12 4] »fifl7 

y ^ ^ f >f 7 (MT) 

(nny^r^^y^/^^-/ : MT-C I 0 
: 0. 35 n m> : 0. 28/i md>e>0. 42 

/xm^-e^^^^eoro. R^^F : l.O x KltS: 1.8 ) 
100 g «r, ^ i (^^#T^H^ l i: K«©*«fe^ 

^> mww&ms r»a. Kifcs, 

[0125] mmms 

^rti-o RWjfc^ 3KUE»* % R^fc Sit 
[0126] lt«lM 1 

[0 12 7] Jt^d2 

y*^«r««&b*^€>. 2.5 t:/»©ai^-e*sa^fe 
4ooic*-e#au *«>fl*-e3oi*iaifiy*LT7y*fli; 
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— #is®.*<Dn*i£#<D f / c*3 £ tm^® <r> F / C 

%m&m l c: £ *) fl£ Lfcjg . **ve 

H*llc^1\ R7£ 
Sitfi. lie**-. 
[0 12 8] lt&W3 



R*«. Xttm, 5»ttSr*lH^+ 0 
10 12 9] 
1^1] 
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10 13 0] H160!)9 
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SS: tf=>?*?-?^Dl 3 5 (^ffi^) ] 100 MM: 

£#-/v*/v-cj^u mm, task M<o#ig^^ 
ioo sMc^tif) 7 <D? yitx—tf^ft* i mm&& 

[0 13 1] 
Ufc2] 



— (CH 2 - 



CHg 

COCH 2 CF 3 



[0132] ^ * * y ^fi-ctSL 

fc^Mr !> T100 trft^lCTMASfiffllfr*. 

[0133] o#*(c, jA3fe{$<0tt*%£4Mt£ trry 

#:^ic-r6m^^-C50,000tfcco^^!f:x^ h£r 

CH 3 

— ecH 2 - — 
I 

COCH 2 CF 3 
II 

o 

[0139] tr^r-rs^y^— (a) 7ommttm!t7 

^7* h**r])Tl£tt [F-150 W$#r?m0iim s /< 

[oi4o] mm i 3 
[0141] mmrniA 

^-cr^u^S^flc [ (*S*B*lt80 : 20 mol%) 
lRVJStt^SO.lS/tm, 2*TOttf«4Kin] 70JI 

[0 14 2] ftlkMl5 

[ (^m^^lt70 : 30S^:%) , 1 Tk¥-i%18L^-& : 0. 



«®«V^lSJ5c^»4t"<5wfctt*36»ofc. 50.0 
OOtfc^o^rir y T^®*> h^- ft*Sr*3lEl!*H-C»|^ 

[0134] mmmio 

mm&i 8<D?>y it* -tf^UT-zm i ^c^n^^ 9 

[0135] |£ife#|ll 

[0136] 5000ft^^^f^ y T^ffiO h^-tf 

9, ^M^u-t7ftt«f5^ fHMFttJ: 
«9^J20%{£TUrv^c o 
[0 13 7] mfiMl2 

^^l3-e^e>ixfc^yit:^— tf^smoafift** m 

[0 13 8] 

[^3] 



f 1 & 
^2 ^ 



3 Mm 



) 



10/im, 2*¥*8*W«: 3 m m] *r/H^S£WWt^Jfe 
[0143] ^^|16 

^M^i3-e^e)ixfc^$/>ft:*— tf^tt-^Ls ms^^r^ 

*«l2tra*^»lIB«- (A) 3.5 mMn**^;i>^/v 
>r Y >-100 ItSt^lfc. 
[0 14 4] rtt^^0lli2^^co^^y 

[oi4 5] \mm4 

\m&\ l ■cx.€>i^>t^!/fl:*-JJ?v*i^3oa«f|J^v^ 

^^Jl2^^icbT^r^y T^rtfc 0 
[0146] HJfe^I 1 7 

[i 2-c^.^^xfc^r^y noo ssg&irtfyx^ 

(*> »] 100 mmU, If T 1x^155 [nny 
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2.5 mmut^^i^ m^zm^mm <d?l®m & m 
[0147] ofic, ®3fcfr«)®t^«j«t ur, r 

[o i 4 si &*5, m2<p<o mmm r±, ^©^q 

[0 14 9] §HJ£ff|18, 19, 20, tt$fc#!5 



I 0 1 5 0 1 2 \ZLfjfrtX7s*To 

[oisii mmmi 

^fl/y-^W^^ yu-h (7 : 30) #S£*10 

>;/ H*tS] lOSS^Jir/^^axKyynf i/y [tr 
*=i-^6 6 P, HaMb$X3* (ft) $*] 3.5 fiS:$P$r 

[0 15 21 ^(DFt- 2.5 **«£5BfcMl5-eit€>*L 

[0 15 31 o#*K, «3t*W^S e *flNM-*tt??X 
«^T-50,oooft<^gm^;r* hSr^fcofc. 
[01541 »jgr££ 2 lceW:T^-r o 
[0 15 5] 
[^21 
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[0 15 6] ni&W2 2 
•«tt«»tLT7/l'^^AJ(p-7 (0 5 0 mm) 

[0 15 7] PFAW»« (¥«tt^3R35|im. *R 
*W (c^tt0K 7 ©7 y<k*-#y W«r 1 £1%«M 

«toTD-7Ml:40/i m£>J?$l£&3£U 380 

[oi5 8] z<Du-7*&am<ofemmtt y hu 



*±j£#*U ¥*&«&14jtm, ***-10-12m C/ 

^■fey f*S£<3B£L&4»ofc«*ir** (O) , 
y hdU?7*»rt>X&Ufc:fiflbV*$r (x) ***>Lfc. 
[0 15 9] »m*Z7 J Zy h<Dft±&Wffi-rzitlblE& 

[0 16 0] 36»n — 7tUTOi»^tt, ifittiF 
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[0161] HJS0y23~26 



10, 20. 30mi:%tc^^L^^d:-r><r^i:^$:tT 
^-iX^H%«23 % 24. 25. 26£ Lfc 0 
[0162] 3 ICfe^T^i"o 

[0 16 3] 
[3*3] 
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[O 1 6 4] W:^6-10 
IBfc«[22~26|C:J3V*"C:7 ytetf-tf^^v^Jxfclt 

[0 16 5] ft*o7!yfl:*-*vri*«tt36$<^^v^fc«) 



[0 16 6] 
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3— 5// in 



[0 16 7] itt&#tjll~15 

[0168] ^-tf^SrSsAn-T S tPF AO#8*tt«: 



[0 16 9] &±\C£Q*ftm<D7 yfcfi-7$>%&m 

[0 17 0] 
[^5] 
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[0172] Z.biilt'? yfcx— ^^n^-<DW¥-±i^<D 



22— 25£IW*lCLT3&*a-7* LT<Dffflfi«T*o 

[oi74] Tsuy? y ? *7 ymki>it&mm i 

[0 17 5] 
[^6] 
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[0176] Jt(ft09l6-~2O 



W^IhISX (0) 



5 7JJBU: 



4-57? 



2/ccmlUT 



[0 17 7] ^^9y^J:»)t>*«ttdSJ:v^ 
**^co«T^fir«oHtJt««n--i5t^«'C*> 

[0 17 8] 
[3e7] 
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[0 17 9] ^W2~36 
HJS#[27— 3 UC*5V>T«:PFA <M®W £ 7 y — # V 

s^^vr-d? GR&tttASMEfrSL NHS-Oi) £ 
^5i80m/s o^-eio^ra^urffi-g^ft:^ LTd* 



[0 18 0] Hj5£#)7—31J;9 t>£klci-Cftfci£i££ 

[0 18 1] 
[^8] 

8 









*7-fe-y h SB £ US 










it*, si* (im) 






















i 


o 


o 








33 




5 


o 


o 


/y 


Af 


*7 


34 




10 


o 


o 


n 


*l 




35 




20 


o 


o 


it 


V 


M 


36 


tr 


30 


o 


o 


// 




ft 



[0 18 2] HJS0937 

«*) 120g«rK«;«FlW^2B*IBT?*>*r 

7*fJMk*o.i8* ^®<o^5/^bfio.92. ^pi&ft^m 

042 /ira^y^W^ytfSrtt 

[0 18 3] :o7y{W-jj?yt^^^yr h77^ 
^-nm^u^ (jKy7tiy7^x/^^3yD-3, y 

<h!J hVX-100 % 10%tK«») 2000MSB, T-fe^ 
l/y^7^^HN0 3 «ilfo40ltgl5^t)l:@ft 
jfc^v^Wif— (J^&&38kHz . EIlEjSl200rpiD ) Srfli 
WT5Mfc • M&U H 2 P t C 1 6 8.4 mS&kt&XX 



U ^<O^$T7K^#ffl^iT300 2^W*Df^b^gi 
[0 18 4] oiTlc. c^e^^^/^Mlc 

jau ^o±^efna^yfk*-#>at^-7omfirS5i:2K 
»*:An*.* S#-e:Tfc38o ic % eookg/cm 2 % 3^icr 

hzflsXX^^ Ml 100cm 2 , @£0.5mm £>#;*|£$: 
[0185] Jt6k0321 
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[0 18 6] Jt«0922 
[0187] J*&0!I23 



[0 19 0] 

[0191] ttttM227». tt«E0!|21tf>tfib^J; 9 h# 
[0 19 2] ltttW23-C«:7y^^^o«ttfc«* 

[oi9 3] JtK^-ewi^yfk^-aje^otfttfcfi* 

[0 19 4] ^M37rttJttm23lCB5tti-5^ai 
tt«r**U Jt««21fc|ZC«rt-5^jta0t$ r 35% L . T v^ 



[0188] tfc&0i|24 

mV&M (SGP-25, «*) at^—VH^ 

3F*Sflft«25|i m) l2gSr-=e*>i/js|»jESg:»cA 
*U 10PaOTl£^£§|#Lfc^ 8.0 g07y*^ 

fcO©i#©7 2/*ffcfl£tt0. 19TS>ofc 0 H^J37(C^ 

[0 18 9] 
[^9] 



e 0 ^tttttun^QjMfiMu jttt 

[0195] ^*£#!38 

^tnawKittA una i iz7F-fffif&<D d i/mmmm 

ifi£ffc«Lfc«, BlfcasV^TlttS i C95%, PTFE 
[0196] lt««25— 28 

mu 22, 23, 24©^a««ife««ufcia^ttra* 

26, 27, 28tbfc 0 »*«r«10(J:fcfr-e-T*r o 
[0 19 7] 
K10] 



S 9 



MMM37 
£4**121 
*fctt#J22 
it4*0j23 
it4W24 



Cfl • cm) 



0.52 
0.40 
0.09 
1.86 
0.73 



# * 3 « tfe 
U(T 3 «l(0.5atBO 2 )/cm • sec) 



32.1 
20.0 
23.3 
35.8 
26.6 
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" 27 


0.89 
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0.71 




* 28 


0.88 


0.85 


0.79 


0.69 



[0198] ^mmm\z^ ^mM^SL-^^m^^ 
[oi9 9] £i±frbn&ffimfemziotfz>'*jum&^ 

-T^fc>*>^100400 mA/cm 2 -CCQ-t/Wtff ^^^^ 
[0200] H&0Q39 

jfc*M37©#;*ttffc«««r=. * y h lOtm l^it 

[0201] wO^&Srta^ot:, ®&60%RH<o^a 
^T, 75Qco^SrlcT^^ftmu, 8B-mEd s 0.9 VIC 

[0202] *tgfc0!|29-~32 

#J2K 22, 23. 24(0^ifcStm@$:^b^«^li^ 

0, 3U 32^Ufco &3L&miU£$>t>1tT7!kTo 
[0 2 0 3] 
[^1 1] 



* 11 





# m ra) 




18.9 


ifc«^29 


10.1 


» 30 


12.3 


« 31 


14.2 


* 32 


13.2 



[0 2 0 4] 3g»/iE«&«?6lc*5V^xt>^«:»««© 
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